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The problem of the effect of subfreezing temperatures on the development
of winter grains was posed by early investigators but there were no practical
solutions, This problem was solved for the first time by Academician T. D.
Lysenko (1), who demonstrated that the primary phese of development in winter
grains can be completed at temperatures lower than O degrees centlgrade,

This thesis of Lysenko's was used by his followers in research on altering
the nature of plants (2, 3). Later the importance of subfreezing temperatures
as one of the necessary conditions for development of winter grain (4) was
demonstrated, the effect of subfreezing temperatures being superimposed here
on that of temperatures above zero., The possibility of going through all
phases of vernallzation at subfreezing temperatures was first established by
& group of workers at the Laboratory of Physiology, All-Union Institute of
Plant Studies, under direction of V. I. Razumov {5).

The aim of this paper is to demonstrate the individuality of types in go-

! ing through the phases of vernalization at subfreezing temperatures, so that
the manner in which they undergo vernalization can be correlated with the spe-
cific phylogeny of each type. Included in the test were types of winter rye,
and wheat of various geographical origins, differing in the length of the
phases of vernalizaetion. In the first part of the test, seed of these types
of cultures were germinated and placed in refrigerators vhere, by means of
crychydrate solutions, temperatures of -3.8, -6, and -8 vere maintained. In
the other part of the test the germinated seed of Vyatka winter rye and Durable
winter wheat were first kept for vernalization at a temperature of +2 degrees
for 5, 15, and 25 days, and then transferred to chambers with temperatures of

" -6 and -8 degrees.
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Results of the first part of the test were arranged in Table 1 [EppendeéT.

the longer the perilod of vernalization, the
easier it would be for a type to undergo it at subfreezing temperatures. How-
ever, the results of the tests aid not confirm this hypothesis. It can be
geen from Table 1 that the ability to undergo vernalization at subfreezing
temperatures is not connected with the length of the vernalization phase.

Such types of vinter wheat as the Swedish Tulya 2 (which has the longest phase
of vernalization) are not eble to vernalize at 3.8 degrees, not to mention
lower temperatures. At the same time the winter wheat, Lyutestsens 329, wvhich
has & shorter vernalization phase than the Swedish type,easily vernalized at
the same temperature. The Kooperatorka, as well as Tulya 2, did not ear no
metter how long it was alloved to vernalize at -3.8 degrees. The results ob-
tained for winter wheat hold true for the types of winter rye. The winter
ryes of northern origin {Cbitinsk and Vyatka) are able to undergo vernaliza-
tion at -6 degrees, although slowly. The earing of plants vernalized under
the aforementioned conditions 1is slower by 19 to 25 days than the earing of
those vernalized at +2 degrees, The more southern type, Tarashanskaysa 2
(Kiev Oblast), is able to vernalize at -6 degrees, but requires 34 days
longer in that case to ear. The most southern of the types studied, Turke-
stanskaya Mestnaya, cannot undergo vernalization at -6 degrees and, therefore,

doesn't ear.

It might be expected that

The data of the second part of the test are arranged in Table 2 and con-
firm the results of the first part.

the cultures, the percentage of living kernels
vernalizaetion at subfreezing temperatures fol-
at +2 degrees, and with an increase in the
the percent of living kernels increases further.
fore earing was decreased and the percent of
1iminary treastment as stated above. The
data of Table 2 reconfirmed the variations in the behavior of winter rye and
vheat in regard to final vernalization at subfreezing temperatures. Thus, win-
ter rye can be completely vernalized at -8 degrees, even with a 5-day prelimi-
nary treatment at a temperature of +2 degrees. So that winter wheat may be
completely vernalized not only at -8 degrees, but even at -6 degrees, it is
necessary to keep it for 25 days at +2 degrees.

As seen in Table 2, in all
is greater in those cases vhere
lowed the treatment of the seed

Similarly, the number of days be
earing stems was increased due to pre

Thus, the coliected data allows us to draw conclusions on the various re-
actions of the cultures and types to going through vernalization and preverna-
1izetion at subfreezing temperatures. Fach culture snd each type hes its own
1imits below which this process cannot be completed successfully. For in-
stance, winter wheal is able to undergo vernalization at a temperature not
Jower than -3.8 degrees, depending on type, but when prevernalized can do so
at a temperature of -6 or even -8 degrees. Winter rye as a cultivated plant
was formed by the processes of evolution under conditions of considerably
lover temperatures and, therefore, it can undergo vernalization not only at
-3.8 degrees, but even at -6 degrees., The lov temperature limits for rye
were not reached in our tests, but we presume that they lie much lower, around

-10 or -12 degrees.

One of the reasons for the varied behavior of cultures and types in verna-
1ization and prevernalization at subfreezing temperatures is, of course, their
degree of frost resistance. In our work among winter wheats, the most frost-
resistant type was Lyutestsens 329. This type also underwent vernalizetion at
freezing temperatures more easily than all the other tested wheats. Among the
winter ryes the most frost-resistant were Chitinskaye and Vyatka and they also
gave a faster and higher percentage of earing when undergoing vernalization at
subfreezing temperatures. In the same way, types of winter wheat such as
Tulys 2 and Kooperatorka and of winter rye such as Turkestanskaya and Tarash-
chanskaya 2 are weakly resistant and although they underwent vernalization at
.6 degrees (rye) snd -3.8 degrees (wheat), they either did not eer at all, or
elge didn't ear subsequently to all the periods of vernslization.
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Consequently, in winter grains the gbility to vernalize at subfreezing
temperatures is shown to be closely comnected with the origin and the environ-
ment in which, throughout its history of development each and every culture
and type was formed. For instance, years of meteorological observation in
Saratov Oblast show that the autumn there 1s short and frequently dry. In
the winter low air and soil temperatures set in quickly and the snow cover is
often sparse. It is natural that under conditions of severe and snowless win-
ter, only & type with a very high degree of frost vesistance can be developed.
During the whole historical development, freezing temperatures existed during
the vernalization of this type; therefore, Lyutestsens 329 shows the ability
to go through the first phase of its development at -3.8 degrees. Similarly,
it can be said that northern types of winter rye like Chitinskaya (siberia)
and Vyatke {Kcrovskaya Oblast) were developed in conditions of a short autumn
and very severe winter. This explains the ability of these ryes to undergo
vernalizatlion at -6 degrees. On the other hand, the phylogeny of & type of
southern origin, such as the southern wheat Kooperatorka (Ukraine), the winter
rye Turkestanskeya Mestnaya or Tarashchanskaya 2 (Kiev Oblast) has taken place
under conditions of higher temperatures, Therefore they are not able to pass
through the first stage of their development at subfreezing temperatures oxr
else do not pass through it at all lengths of the vernalization phase.

The winter wheat Tulya 2 (swedish) cannot be 1inked to the south by ori-
gin, However, a common reaction to vernalization at -3.8 degrees unites the
Swedish and southern types. The absence of earing in Tulya 2 is explained

“when an analysis is made of the meteorological conditions of autumn and win-
ter, The conditions in Sweden are basically southern with & mild prolonged
autumn and fairly high soil temperature. The winter is mild, much snow falls,
and in the coldest months the air temperature does not drop below -1 or -2 de-
grees (at’latitudes 56-59°N). Hence, it is entirely natural that the Swedish
type is not able to stand subfreezing temperatures well enough for vernaliza-
tion to be carried out.

The results, we can see, lead to the conclusion that the total develop-
ment of particular cultures and types has provided them with the ability to
vernalize at subfreezing temperatures and has set the lower temperature limits
of their ability to do so. A comparative ease of vernalization at lov tempera-
tures is pronounced in those cultures and types, the development of which is
closely connected with low temperatures.

The present work was carried out under the immediate directicon of V. I.

Razumov, head of the Laboratory of Physiology, All-Union Institute of Plant
Studies, Academy of Agricultural Sciences imeni V. I. Lenin.
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